Introduction
The issue of returning research results has been the subject of much debate in recent years [1] [2] [3] [4] [5] [6] . In general, investigators do not appear to provide access to research results to participants [2, 7, 8] , despite reported interest in doing so by both researchers [7, 9, 10] and participants [11] [12] [13] [14] [15] [16] . The additional time and resources required to return individual research results are likely to deter many researchers from doing so [8, 9, 12, 17] .
If returned, research results are typically disclosed as individual or summary reports. If samples are collected anonymously or pooled without the possibility of reidentification, a summary report would be the only option to provide information about study outcomes. However, summary reports may leave participants with uncertainty as to the significance of the findings for themselves (e.g. whether they have the genotype of interest) [18] . Be-yond simply fulfilling participants' preference for individual results [19] , providing an individual report may also help build trust between the participants and the researchers, particularly among individuals and groups who may be concerned about the use of their genetic information [20] .
Given the expanding attention to this issue, investigators have begun to study the general public's views in regards to returning research results [21] [22] [23] [24] [25] and, to a lesser extent, about the potential impact of returning research results (individual or summary) or not on recruitment in genetics and genomics studies [26] . Genetic and genomic studies are increasingly dependent on recruitment of large numbers of individuals both with and without disease. In this article, we describe the results of a study assessing public attitudes, predominantly of African-Americans, towards the return of genomics research results and the potential impact of these policies on research participation rates. These data provide additional insight into preferences, concerns and expectations regarding participation in genomic research.
Methods

Study Population
Participants were recruited from community locations across Durham, N.C., USA, through advertisements in community newspapers, flyers posted in public areas and word-of-mouth. Recruitment efforts were targeted toward African-Americans as this population group is frequently underrepresented in genetics/genomic research. These efforts included recruitment through predominantly African-American churches, flyers posted in community centers and libraries in predominantly African-American neighborhoods and advertising in newsletters and radio stations targeted toward the African-American community. A meal and USD 25 were provided as compensation for their participation in the focus group. Individuals were eligible to participate if (1) they were 18 years of age or older and (2) did not currently, or ever, hold a genetics-related job (i.e. scientist, technician and healthcare provider). The study was approved by the Duke University Health System Institutional Review Board.
Focus Group Design
A 3-part questioning route guide (a sequence of questions designed for the moderator in conversationalist sentences) was designed based on a review of the literature and the investigators' experience engaging the public around genetic topics [27] . Employing a 'funneling' approach [27] , initial questions were intentionally broad, encouraging discussants in free expression with subsequent questions becoming more targeted and issue-specific. Part I of the focus group introduced the topic of genetic and genomic research. Part II served to guide the discussion toward our specific study aims through presentation of 3 hypothetical research vignettes, each highlighting different options for returning genetic/genomic research results as well as data-sharing practices amongst other researchers ( table 1 ) . Vignette 1 (Bob) described a large-scale, case-control study in which research participants would not learn individual research results but would instead be mailed a summary report of the study's findings at its completion. Vignette 2 (Betty) described a large-scale study of the prevalence of an allele in African-Americans. Participants would not learn of individual research results, but could access the researcher's webpage that would provide regular updates about the study outcomes. Vignette 3 (Sam) described a large-scale, multisite genomic study of individuals with a family history of a heart disease in which participants have the option to receive individual research results in-person from a genetic counselor and/or a summary report. Part III of the focus group continued the issue- Table 1 . Brief description of each vignette used in focus group discussion (note that genetic/genomic concepts and terms were described in general terms using nontechnical language) Vignette Description
1
A man (Bob) with type II diabetes was approached at his doctor's office to take part in a large-scale, case-control study that required a DNA sample and some health information. At the completion of the study, research participants would not learn of individual research results, but would instead be mailed a summary report of the study's findings at its completion. The research findings would be disseminated through publications and presentations at professional meetings. The researchers will also share the data with other scientists studying diabetes upon request.
2
A healthy woman (Betty) was approached to take part in a large-scale study of the prevalence of a candidate functional variant in African-Americans in which she would be required to provide only a DNA sample by mail. Participants would not learn individual research results, but would have access to the researchers' webpage that would provide regular updates about the study outcomes. The research findings would be disseminated through publications and presentations at professional meetings. In addition, the data will be submitted to an open government Internet database accessible to any researcher.
3
A man (Sam) at risk for heart disease (based on family history) was approached to take part in a large-scale, multi-site genomic study, which required a DNA sample and some health information. Participants would have the option to receive a summary report by mail and/or their individual research result via genetic counselor. The research findings would be disseminated through publications and presentations at professional meetings. All of the participant survey data and genetic results will be stored in a centralized Internet database accessible only to researchers involved in the study.
based discussion encouraging personal reflection and opinion formation. This article will focus on public perspectives toward returning genetic/genomic research results. The focus groups were moderated by one of the authors (alternating between focus groups).
Pilot Focus Groups
We held 2 pilot focus groups to obtain feedback on the understandability of the content and questions as well as meeting logistics (e.g. food, time and location). A total of 23 individuals participated (17 female/18 African-Americans). Eight had a highschool degree/GED or less and 11 had a Bachelor's or higher degree. The median age group was 30-39 years. The materials and moderator guide were revised accordingly, and a short survey was added to enable collection of perspectives from all discussants regardless of whether they were verbalized during the focus group.
Focus Groups
Ten focus groups were held between February 2008 and February 2009 at 7 locations within the Durham, N.C. community including neighborhood centers, churches, public libraries, and a Duke University campus building. Consent was obtained from discussants upon arrival. Discussants also completed a socio-demographic questionnaire at the beginning of the session and a short survey at the conclusion of the focus group, which enabled collection of perspectives from all discussants. Each focus group discussion was audio-recorded and transcribed.
Data Analysis
The focus groups yielded 3 datasets: (1) socio-demographic data, (2) audio-recorded and transcribed text from each focus group session, and (3) anonymous responses to a short survey. Socio-demographic information was not linked to the individual responses in the transcript or the short survey. Analysis of the transcripts was facilitated using the software package NVivo (QSR International), an established program for use in qualitative data analysis. Utilizing the moderator questioning route, the unabridged transcripts were first divided into sampling units based on the topic-focused discussion questions. Initial coding categories for the content of the interview responses were developed by the 3 members of the study team; areas of intercoder disagreement were resolved by consensus before proceeding. We obtained an average Cohen's Kappa statistic of 0.74 based on coding at least 20% of the data in each sampling unit by the authors and a research assistant. The semantic content analysis involved: (1) coding of themes, (2) inter-group and aggregate evaluation of redundancy and/or discrepancy of themes, and (3) potential temporal changes and/or associations between inter-group and aggregate participant responses.
For the survey, summary statistics were generated for each question; descriptive data were expressed as a percentage or mean. Paired t tests were conducted to assess differences in likelihood to participate in a study given a particular policy on returning research results. The analog scale responses were collapsed into binary responses (very/somewhat vs. not very/not at all). As the responses to the short survey were anonymous and not linked to demographic data, the data could not be analyzed for any associations between participant characteristics. Analyses were performed using the STATA statistics package.
Results
Focus Group Discussants
One hundred individuals participated in 10 focus groups. Discussants were mostly female (73%) and African-American (76%), between the ages of 40-49 years (36%; see table 2 ). By chance, 2 of the focus groups were comprised only of individuals who identified themselves as African-American and 1 group only of individuals who identified themselves as White.
Responses to Research Study Vignettes
To illustrate some of the different options for returning research results to the focus group discussants and to serve as the basis for discussion, 3 hypothetical vignettes were read. Following each vignette, discussants were asked to consider the scenario, whether it seemed like a fair study with respect to the issue of returning results and whether they would participate in a similar type of study if approached. In general, both positive and negative issues were raised about each vignette when discussing 'fairness' and 'potential participation' ( table 3 ) . When considering whether they would choose to participate in a similar study, reported factors fell across 3 general categories: motivations (e.g. personal benefit and altruism), balance of burden/harm with compensation (compensation being material or informational) and trustworthiness of the research study and the researchers.
In response to Vignette 1, discussants identified the following positive attributes: being able to help medical research and other affected individuals (altruism) (mentioned by 8 groups), the potential personal or family benefit (6 groups), the low potential for harm due to already being affected (4 groups), and that the subject was fully informed about the study and what he would/would not receive with respect to individual or summary research results (2 groups). The biggest drawback of the study appeared to be the lack of availability of an individual research result (5 groups) and general concerns about privacy and confidentiality (4 groups). In most groups, the majority of discussants reported they would likely participate in this type of study. The fact that the prospective research participant already had the disease was a significant factor both with respect to whether the focus group discussants would participate and whether they would wish to learn of their individual research results. ' … If I enter a study personally, I mean, I know people that have different opinions, but I would want to know the results personally. I mean that would be one of the motivations besides contributing to the study.' (FG 4, male) '[I would want to know] … because it would be beneficial to me and also to my children.' (FG 4, female) More than twice as many issues were raised in response to Vignette 2 as compared to the other vignettes. Positive features of the study included the low burden to participate (5 groups) and the potential to contribute to research that could benefit one's population group (5 groups). As with the first vignette, the most frequently raised problem with the study was the lack of availability of individual research results (6 groups). Other negative issues included mistrust of the study design due to lack of contact with researchers (5 groups) and discomfort with the focus on African-Americans (4 groups). In addition, some discussants were uncomfortable that data would be stored in a database maintained by the government, in reference to databases operated by the National Institutes of Health or other federal agencies. Notwithstanding the concerns, the majority of discussants again reported they would likely participate in this type of study. For Vignette 3, although the return of individual research results was considered a significantly positive aspect (5 groups), it was the availability of options for individual or summary results that was raised most frequently as an attractive feature of the study (7 groups). In addition, given the at-risk status of the prospective research subject, the potential personal and/or familial benefit was also repeatedly mentioned as an advantage to the participant (7 groups). Discussants also, however, expressed concern about the uncertainty of the research findings (5 groups), potential worry related to learning personal results (3 groups) and concerns about privacy and confidentiality (3 groups).
'For some people [learning individual results] could be a very positive thing. For others it could be a very negative thing … I think it would be good for individuals to have the option of saying, yes, I want to know or no, I don't want to know.' (FG 4, female) 'In my case, if the researcher says that they have no idea, and they're looking for something, I don't want to know because if they don't know how to fix it, what -just the burden is on me to suffer and with no help from them.' (FG 4, female) 'It would be good to know if you have those things, but I don't think I would want my name in that information -connected -to be out.' (FG 4, female) 'I think I would want to know because whatever they gained, whatever they learned, you could always take it to your primary physician and if they -they would be able to explain things more … his primary physician should be able to take it from there.' (FG 5, female) In addition to the issues highlighted above, the apparent lack of compensation (e.g. food and money) was mentioned by 4 different groups in response to 1 or more vignettes. Although this was not specifically described in any vignettes, its absence was noted and described as an important factor to at least some of our discussants.
Perspectives on Learning Research Results
Building upon the vignette discussion, we sought to understand what factors would influence discussants' interest in learning of their individual research results, whether they believed they were entitled to their individual results, and the perceived obligation of researchers to make individual research results available. Many discussants stated they would be interested in learning of their individual research result, regardless of the certainty of the results, type or severity of disease and availability of treatment. Some discussants noted that whether or not the research participant was affected with the disease being studied would influence the perceived value of learning of their research results. In addition, given the nature of genetic information, several discussants recognized that the research result may become significant in the future as more research is done. ' That's your ending point, but that could be someone else's [starting point] -when something closes, another something else opens.' (FG 3, female) '… I mean, there's not a cure now. Next week, there might be one.' (FG 3, female) '… even if there's no treatment or cure, you can at least prepare … make sure that [your family] is set before your disease starts to really affect you, I guess. So yeah, I'd want to know.' (FG 10, female) When asked to consider if there were any circumstances in which they may not want to receive an individual result, several responded they would always want to receive them. Some discussants, however, indicated that they would be less interested in learning of their results if it would cause worry or be too traumatic to know (echoing earlier comments), while others indicated they would only want to learn their results if a treatment or intervention were available. A few also commented that they may not be able to understand the results. ' Yeah, what's your DNA really gonna tell you? Somebody else with some of your traits, the T and A's might be -you know, what are they gonna tell you?' 'They could tell you about potential predictions.' 'But which would cause the stress level to increase. Why would you want to know about it?' (conversation between 2 female discussants) (FG 7)
'… sometimes getting information back from research that hasn't proven yet, can really set off a chain reaction in a person that could make things worse for them.' (FG 10, female)
The balance of burden and benefits was repeatedly considered in both quantitative (e.g. time and discomfort vs. monetary compensation) and qualitative terms (e.g. risks of misuse of genetic information vs. personal relevance of results information). As highlighted below, loss of confidentiality and discrimination were also raised as a potential concern.
'The only thing is would it prevent you from getting insurance or employment, or something like that?' (female) 'Or getting into a college, even?' (male) (FG 4, conversation)
If it was raised spontaneously, we informed discussants of state and newly enacted federal protections to prevent health insurance and employment discrimination based on genetic information. Regardless, the moderator often mentioned these protections at the end of discussion. We did not probe whether existence of legal protections diminished fears about discrimination.
Discussants were divided as to whether they believed they were entitled to their results and no consensus emerged, as exemplified by the comments below. Some discussants thought that they should get something back since they were personally involved (e.g. providing a DNA sample) or because results may be personally relevant or useful (for themselves or family members). Others stated that if it was clearly disclosed in the informed consent, a person should not expect results. Several discussants qualified their opinions by saying they should have 'the option' to receive results. ' If they tell you at the onset, you are not going to get the results back, then it's up to you to make that decision. You don't participate if you are expecting to get some results back because they done told you, you not.' (FG 6, female) 'If it's not for [commercial] profit and just for the good of the people, then I don't feel any entitlement.' (FG 9, female) 'Well, as long as it's not mandatory that a person receives back their individual results, I think, like I personally would have no problem being in a study.' (FG 9, female) In response to a question about whether researchers are ever justified in not returning individual results, some discussants agreed that researchers may be justified if they believed it may cause harm to the participants or were inconclusive. They also understood that the additional costs and effort required to recontact participants may affect the study design (e.g. smaller sample size).
' [Justified] in not sharing what the information would mean, no, I don't think [so] .' (FG 5, female) '… if it could harm the person in some way, to make them do something different that may or may not help them.' (FG 2, female)
'If for some reason they find the study is flawed.' (FG 4, male) 'I think "too expensive" and "time consuming" would be 2 good factors. To be honest, whether I get the results back or not would fall low in the scale of me deciding whether to do a study or not.' (FG 2, female) Others felt that the lack of clinical relevance, clinical utility or even the potential for harm were not justifiable reasons for researchers not to return individual results. In addition, apart from the perceived value or harm of returning results, some simply felt that researchers should not decide on behalf of their participants regarding the clinical relevance or utility of results. Since the information may be important for their personal health and well-being, some believed that researchers did not have the authority or the medical expertise to make those types of decisions. ' It's not their place because that "MD" would be behind their name if [it] was. That's not their call to make.' (FG 3, female) 'I think the person who's doing -that's participating -should have that option, and I don't think it should be the researcher.' (FG 8, female) 'I don't think that the researchers should make that decision, selection of choice for the participant. That is something that the participant should have say-so in.' (FG 5, female) In the survey, we asked discussants to consider the importance of 4 factors that may influence their interest to learn their individual research result. Three of the factors (accuracy of results, personal relevance and clinical utility) were equally important considerations (78-80% indicated them as very important), while potential harms for discrimination was a significantly less important factor (65% indicated it as very important; p ! 0.001; data not shown).
Communication of Research Results
If individual research results were to be returned, the majority of groups preferred to receive their results inperson along with a written record. Some discussants indicated they might be willing to pay a small fee in order to receive their individual research result though most were not. Similar to the focus group dialogue, the survey results showed that most discussants preferred to receive their individual research results in-person, choosing to learn them from their physician (42%), followed in preference by a post letter from the researcher (32%) and a call from the researcher (16%).
Potential Impact on Participation in Research
Discussants were divided about whether they would participate in a genetics/genomics study that would provide a summary report only or no information at all. Some readily indicated that they would participate in such studies, while others stated that their decision to participate in a study that did not return individual results would depend on the disease and/or how detailed the summary report would be.
Discussants acknowledged that their personal reasons for participating in a particular study would likely affect their desire and/or expectation to receive individual research results (e.g. altruism vs. vested interest (affected participant or family member)). It was repeatedly commented that they may be willing to receive little or no benefit with respect to availability of individual research results if very little effort or time was required, it involved minimal discomfiture and if the results were not considered highly important (e.g. genetics of baldness). Lastly, the provision of research results, whether individual or summary results, was perceived as providing a layer of 'transparency' between the participant and the research as well as the researchers. This was especially important in Vignette 2 in which there was minimal contact with the research team.
'Yeah, I'd feel like they're creating relative transparency. They're trying to share all this information. If I was really curious, which I assume I would be, then I could go and get as much information as they could give me … I'd want as much as I could have.' (FG 9, female) 'I think the attitude is "are you doing this for the good of your fellow man," and that is your payback, or "do you need a personal payback?"' (FG 8, male)
'If I give a sample -[the] researcher, that's the person that I'm in contact with … I'm just not going to give you blood and you go [away] with it, and I don't know nothing.' (FG 6, male) The survey data showed that although the majority of discussants indicated they would be very or somewhat likely to participate in a genetics research study regardless of whether results were returned, significant differences were noted based on whether individual or summary results were to be returned. Significantly more discussants (94%) indicated they would be very/somewhat likely to participate in a study that returned individual research results compared to one that offered to return a summary report (74%; p ! 0.00001) versus one that did not return any results (66%; p ! 0.00001) ( fig. 1 ).
Discussion
The issue of returning research results continues to be a subject of intense interest by research participants, researchers and members of institutional review boards. The debate has revealed conflicting preferences and attitudes among researchers, research participants and advisory groups [28] . Our study provides an additional perspective of the general public (potential future research participants), particularly African-Americans, whose views have not been deeply considered in previous studies. Similar to previous findings and despite the differences in study populations (predominantly White vs. African-American), our focus group discussants overwhelmingly desired to receive individual research results [11-16, 23, 26] . More importantly, however, they desired the option to decide for themselves what type of information they might want to learn, similar to findings by Murphy et al. [23] .
In general, discussants recognized several potential benefits and risks to learning individual genetic research results including personal benefits to themselves (and more often, to family members such as children), uncertainty of results and psychosocial or clinical harms, some of which have been experienced by other research participants [29, 30] . Their perception of fairness with respect to the 3 vignettes appeared to be based on a balance of the burdens of study participation to the potential benefits of participation as well as consideration of the study participant's health situation (affected, unaffected and atrisk based on family history). Regardless of their personal preferences, some discussants admitted that it would be fair if told of the study's policy regarding the return of research results prior to enrollment. However, most discussants favored access to research results as (part of) the compensation for participation and viewed it as both a recognition of a participant's contribution to the research as suggested by others [31] and an opportunity to potentially receive direct benefit. In addition, discussants noted that physical or psychological harm could be incurred from inappropriate medical actions based on uncertain research results. Although several groups have recommended that individual research results should be of clinical benefit if they are to be returned [4, [31] [32] [33] [34] , our discussants disagreed with limiting the definition of benefit to clinical benefit. Making the distinction between clinically useful and nonuseful information is not required to determine researchers' obligations but is important to consider when communicating results to participants [2] . Due to the unique situation of each participant highlighted in the vignettes, most discussants believed that researchers should not make these decisions on behalf of participants and some argued that researchers may not even be qualified to make a 'clinical' call. Indeed, this decision was considered a personal or medical decision which involved the individual and potentially his/her physician. Discussants were both distrustful and resentful of the paternalistic approach of researchers with respect to this issue, a characteristic that has been recognized in the field of research ethics [35, 36] .
Partridge and Winer [37] speculated that failure to provide research results may account for lower enrollment rates in clinical studies. Approximately one-third of discussants indicated that they would be 'not very or not at all likely to' consider participating in a genetics/genomics study that did not provide individual results or a summary. Although posed differently, another study also demonstrated a trend toward less positive views about participation, with up to 75% of prospective participants indicating they would be less likely to participate without access to results [26] . But given the challenges to recruiting African-Americans to participate in research [38] [39] [40] , the sizable proportion of individuals who would decline to participate is noteworthy and warrants further investigation.
Issues of mistrust were voiced by several discussants, particularly due to past research abuses of minority populations. As suggested by our study and others [23] , providing the option to learn of individual research results may serve as a significant, positive influencing factor in decisions about participation by enhancing trust between participants and researchers [41, 42] and showing respect for participants [18, 43] . Specifically, enhancing trust between researchers and participants may be particularly important for genetics/genomics research as this type of research may raise additional personal and community concerns, potentially affecting overall participation rates of minorities [44] [45] [46] [47] [48] [49] [50] . In addition, concerns regarding the perceived lack of benefit, to the individual or to the community [51, 52] , may be ameliorated through the provision of options to access individual or summary results.
Some assert that while the option to obtain research results should be provided, it should not necessarily be encouraged given concerns about the potential harms of unvalidated or inconclusive data, particularly for individual results [18] . Discussants felt strongly that research participants should be allowed to consider these potential harms and decide for themselves. Many of our discussants preferred to learn of the research results in-person. The delivery of these results could mimic a genetic counseling session including an overview of genetics as well as the details of the study and limitations for interpretation of the research result. While being the most comprehensive, this would also, of course, be the most costly and time-consuming approach. Other discussants indicated they would be comfortable receiving their research results by mail or accessing them through a secure online database. While less costly, these methods leave open the potential for misinterpretation and therefore, contact information should be provided to allow participants to follow up with someone familiar with the study to assist in the interpretation of the results. In addition, providing study information to participants at intervals throughout a project, perhaps through updates posted online, would create transparency enabling participants to stay informed of the research progress and engaged. The Coriell Personalized Medicine Collaborative is utilizing this latter approach, along with providing participants the option to select which results they wish to view and the opportunity to meet with a genetic counselor before and/or after viewing a result (http://cpmc.coriell.org/sections/ about/faqs.aspx?pgid=13).
Our study has some limitations that should be noted. The attitudes of our focus group discussants may not be representative of the general public given the small sample size and recruitment from one region. In addition, responses to hypothetical scenarios are often positively biased [53] , and, therefore, further studies are needed to test the impact of differing policies on returning research results, particularly in underrepresented populations. Although African-American opinions are well represented in the study, the opinions are not solely those of African-Americans.
Overall, our findings suggest general interest in having access to individual genetic/genomic research results, but that participants would still likely participate in studies even if they did not return individual or summary results. Although this might suggest that current policies of not returning results have little influence on decisions to participate in research, personal results disclosure was clearly valued by our discussants and lack thereof appeared to be a potential deterrent for genetic/genomic research enrollment. Our data also suggest that the benefits of returning results extend beyond the individual and can help strengthen the relationship between researcher and participant. Balancing the interests and burdens of participants and investigators, respectively, will continue to be a challenge in developing policies regarding the return of individual research results. As genetics and genomics research continues to expand, engaging the public is critical in the development of new policies to ensure respect, safety and interest of future research participants.
